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Abstract

We used the North American Breeding Bird Survey to estimate population trends of red-

winged blackbirds {Agelaius phoeniceus), common grackles {Quiscalus quiscula), brown-headed

cowbirds (Molothrus ater), and starlings (Sturnus vulgaris) for 1966-76 in the United States and

Canada. Extended to a continental scale, the survey indicated significant increases in the mean

number of redwings, cowbirds, and starlings observed per route. Starlings had the greatest in-

crease, 4.96 birds per route or a 19.4% increase. The starling's greatest regional increases oc-

curred in the western United States. Populations of redwings increased most in the St. Lawrence

Valley and parts of the Midwest and Lower Plains regions. Cowbirds increased the most in the

plains from Iowa to Saskatchewan and decreased over parts of the eastern and midwestern

United States. Grackle populations indicated no change on a continental scale but did show

strong increases in the Midwest and Lower Plains regions and declines in Appalachia. This

knowledge of blackbird and starling population trends in specific areas should improve our

ability to understand increasing bird-man conflicts, to evaluate proposed bird-damage control

strategies, and to develop more effective, long-term solutions than are available at present.

Red-winged blackbirds, common grackles, and

brown-headed cowbirds, hereafter in this report re-

ferred to as redwings, grackles, and cowbirds, have

long conflicted with man's activities, particularly agri-

culture, in North America (McAtee 1926; Meanley

1971). The starling, introduced into North America in

1890, has also become a major avian pest in many
areas, often joining with blackbirds in large fall and

winter roosts (Davis 1950; Kessel 1953; Meanley

1965). These four species, with a combined overwin-

tering population of at least 0.5 billion birds (Meanley

and Webb 1965; Meanley and Royall 1976), undoubt-

edly constitute the most common group of birds in

North America.

Conflicts between blackbirds and starlings and

people have become more frequent in recent years, re-

sulting in new research and management efforts to

define and alleviate the various agricultural, nuisance,

and health problems these birds create (Graham 1978).

An important component of these research and man-

agement efforts is an objective appraisal of the trends

and current status of blackbird and starling pop-

ulations in North America. We need to know if the in-

creased conflicts in a given area are the result of in-

creased bird population levels or if they are caused by

land-use changes, human encroachment, or just

greater public awareness. Also, by examining popu-

lation trends, we may be able to anticipate new conflict

areas before problems become severe. The lack of such

information has been a major obstacle to the ad-

vancement of bird-damage control research and man-

agement in the past.

A few studies have provided estimates of population

changes of territorial male redwings over a several-

year period for small geographical areas (Dyer 1971;

Dyer et al. 1973; Lefebvre et al. 1976). However, until

the advent of the annual North American Breeding

Bird Survey in 1966 (Robbins and Van Velzen 1967), a

means of estimating breeding population trends of

blackbirds and starlings on a wide scale was not avail-

able. In 1966, 585 Breeding Bird Survey routes were

run in the eastern United States and Canadian Pro-

vinces. The survey was expanded to all contiguous 48

States and Canadian Provinces by 1968.

Our objective was to use the Breeding Bird Survey

data to estimate the population trends of redwings,

grackles, cowbirds, and starlings for 1966-76 in

Canada and the United States. Erskine (1978) has

summarized population trends for about 60 bird

species for 1966-75 in Canada. Our report expands his
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Fig. 1. Location of 62 ecological strata used in the analysis of

Breeding Bird Survey data. Dashed line indicates northern

limit of coverage by the Survey. (See Fig. A-l, page 32, for

substrata locations.)

work on blackbirds and starlings by presenting a more
detailed and complete analysis for the continent north
of Mexico.

Our report is intended to serve as a reference source

for a variety of people and agencies interested in black-

bird and starling populations. The results are pre-

sented in various tabular and graphic displays, based
on both political and ecological boundaries, so that

readers, whether they are interested in a specific

section of a single State or Province, a region of North
America, or the entire continent, will be able to extract

the information they need.

Methods

About 1,700 Breeding Bird Survey routes currently

are run annually in Canada and the United States.

Each count is made along a 24.5-mile (39.2-km) auto-

mobile route established at random within 1 ° blocks of

latitude and longitude. The observer records the

number and species of all birds seen or heard in 3 min
at each of 50 stops made at 0.5-mile (0.8-km) intervals.

Considerable effort has gone into standardizing condi-

tions under which surveys are conducted to reduce

variability. Detailed discussions of the survey method-

ology are presented by Robbins and Van Velzen (1969),

Weber and Theberge (1977), and Erskine (1978).

The Breeding Bird Survey data for redwings,

grackles, cowbirds, and starlings for 1966-76 were pro-

vided by the Migratory Bird and Habitat Research

Laboratory, Laurel, Maryland. For each route we used

only the data from years that the route was completed

under regular conditions (i.e., status code =1). The

Fig. 2. Location of nine regions used in the analysis of

Breeding Bird Survey data. Dashed line indicates northern
limit of coverage by the Survey.

number of years a route was run ranged from 1-11. In

all, 2,275 routes were run for a total of 14,008 counts in

the 11-year period.

Robbins and Van Velzen (1969) divided the continent

north of Mexico into 56 ecological strata. These have

subsequently been modified, and we used 62 strata in

our analysis (Fig. 1). We then combined the strata into

nine regions (Fig. 2). We used the portion of a stratum

found within one State or Province, hereafter referred

to as a substratum, as our basic geographical unit for

analysis, i.e., a stratum extending across several

States would be divided into substrata by State boun-

daries. There were 239 substrata in all. Analyses of

populations on a State, stratum, regional, or con-

tinental basis were obtained by pooling weighted sub-

stratum statistics. The weighting factor was the

fraction of the land area of interest (e.g., stratum) that

the smaller geographical unit (e.g., substratum) en-

compassed.

We conducted the following analyses for each

species using the total number of birds of a species

recorded on a route in a year as the response variable.

In all statistical tests, the criterion for significance

wasP< 0.05.

Between-year Changes in Population Indices

A major problem in analyzing population changes

was that some routes were not run in consecutive

years. Thus, simple mean values for all routes run in a

substratum often could not be meaningfully compared

between years because of discontinuity of the data. In

agreement with Erskine (1978), we believed that the



best procedure was to base population change for any

2-year period only on those routes run in both years

and to examine longer term trends by cumulating

these between-year changes.

To test the null hypothesis of no change in mean
birds per route between years for all routes run in both

years in each substratum, a paired-difference f-test

was made for each consecutive pair of years: 1966-67,

1967-68 1975-76. In addition, we made a paired-

difference f-test using mean birds per route per year

(1974-76) minus mean birds per route per year (1966-

68) to test the hypothesis of no population change be-

tween the first 3 and last 3 years of the 1 1-year period.

Only those routes run at least once in the first 3 years

and at least once in the last 3 years were used in this

test.

The weighted mean difference in birds per route be-

tween 2 years for a State or stratum was estimated by

multiplying the mean difference in birds per route for

each substratum within the State or stratum by the

weighting factor and summing the products. The

weighted variance for the State or stratum was esti-

mated by multiplying the variance of the mean dif-

ference in the birds per route for each substratum by

the square of the weighting factor and summing the

products. The regional and continental analyses were

likewise accomplished by combining weighted strata

values or weighted regional values, respectively.

Population Indices for 1966-76

We used the mid-year, 1971, as the arbitrary base-

line year, assigning it a population index of 100. The

indices for years before or after 1971 were calculated

by cumulating the percentage changes for each pair of

years. Thus, for all routes run in a substratum in both

1971 and 1972, if the mean birds per route for 1972

were 20% greater than in 1971, the index for 1972

would be 120. If the mean birds per route for 1973 were

then 5% less than the mean birds per route for the

same routes run in 1972, the index for 1973 would be

114. We similarly calculated the population indices for

States, strata, and regions using the percentage

change in weighted mean birds per route as described

in the above section.

Population Trends for 1966-76

To determine if the overall population change from

1966 to 1976 for a substratum had a significant linear

trend, we developed a regression model to test the null

hypothesis that the annual rate of change in mean
birds per route (slope) of the combined routes of the

substratum was not significantly different from zero.

We allowed all routes in a substratum to have separate

intercepts but only a common slope. The slope and var-

iance of the slope for strata and States were calculated

by multiplying the slope and variance of each sub-

stratum within the State or stratum by the appro-

priate weighting factors and squares of the weighting

factors, respectively, and summing the products. The
computation of regional and continental slopes and

variances was similarly accomplished by summing
weighted strata and regional values, respectively.

Cautions in Interpretation ofResults

A survey as extensive and ambitious as this ob-

viously is not without its faults and limitations, and

care must be exercised in interpreting the results. One
major concern involves the restriction of the survey to

habitats within Va mile (0.4 km) of roadsides. Another

involves the possibility that for certain species, such

as the redwing, the survey mainly samples only a seg-

ment of the population (e.g., territorial males) whose
numerical fluctuations might not be representative of

the total population. We make a basic, but untested,

assumption that changes in numbers of redwings,

grackles, cowbirds, and starlings recorded by the

survey bear some positive relation to changes in pop-

ulation levels of these species for the total substratum

area.

Furthermore, some caution is suggested in com-

paring numbers of birds per route among areas for a

species. The conspicuousness of a species may vary be-

tween areas owing to habitat differences, differences in

chronology of nesting at time of the survey, or other

behavioral or environmental factors. We cannot adjust

for these possible sources of variation at present. How-
ever, we believe them unimportant in our analyses

because we are primarily concerned with population

trends and not comparisons of density indices among
areas.

Appendix 1 provides an example of the calculations

made in conducting the various analyses and elab-

orates on some of the assumptions made in analyzing

the data.

Results

Geographic Distribution ofPopulations in

Breeding Season

The mean numbers of birds per route for redwings,

grackles, cowbirds, and starlings, 1966-76, are de-

picted in Figs. 3-6. If we assume that the number of

birds per route is a valid index of density for each

species during the breeding season, redwings,

grackles, and starlings reached their highest densities

in the mid-Atlantic and midwestern United States and



Fig. 3. Breeding season distribution for red-winged blackbirds, 1966-76. Heavy dashed line indicates northern limit of coverage
of Survey: light dashed line represents approximate northern limit of breeding range (Godfrey 1966).

cowbirds in the Central Plains from Kansas to Sas-

katchewan. On a State or Province level, redwings

were most dense in Ohio, Illinois, and Indiana;

grackles in Delaware, Maryland, and New Jersey; star-

lings in New Jersey, Rhode Island, and Ohio; and cow-

birds in North Dakota, Kansas, and South Dakota
(Table 1). Ohio, Indiana, and Illinois were each among
the 10 highest States in number of birds per route for

redwings, grackles, and starlings. Appendix 2 lists for

each species the mean number of birds per route, 1966-

76, for all States and Provinces and for their respective

substrata. The 10 substrata showing the greatest

mean birds per route for each species are listed in

Table 2.

Figures 3-6 indicate that the Breeding Bird Survey

does not sample parts of the northern limits of the

range of redwings, grackles, cowbirds, and starlings in

boreal Canada. Populations of these four species are

generally sparse and widely scattered in these range

extremities (Erskine 1971, 1977), so these areas are of

little significance in our analysis of continental popula-

tion changes. However, this limitation should be kept

in mind in the analysis of populations in the Boreal

Forest region.

Population Trends

Continent

On a continental scale, the survey indicated signifi-

cant positive annual rates of change among redwings,

cowbirds, and starlings. Cowbirds and starlings also

indicated significant increases in the mean number of

birds per route in 1974-76 compared with the same

routes run in 1966-68 (Table 3). Starlings showed the

greatest absolute and percentage increase (4.96 birds

per route, 19.4%), whereas redwings had the greatest



Fig. 4. Breeding season distribution for common grackles, 1966-76. Heavy dashed line indicates northern limit of coverage of

Survey; light dashed line represents approximate northern limit of breeding range (Godfrey 1966).

Table 1. States ranking highest in mean number of birds per Breeding Bird Survey route, 1966-76, for red-winged

blackbirds, common grackles, brown-headed cowbirds, and starlings. The values for all States and Provinces can

be found in Appendix 2.



Fig. 5. Breeding season distribution for brown-headed cowbirds, 1966-76. Heavy dashed line indicates northern limit of coverage
of Survey; light dashed line represents approximate northern limit of breeding range (Godfrey 19661.

rate of change (0.84 bird per route per year). Grackles

indicated no significant change, although both the

yearly rate of change and absolute change (1974-76

minus 1966-68) were positive. Overall, redwings were

by far the species most often recorded (weighted mean
birds per route = 50.4), followed by starlings (30.4),

grackles (24.2), and cowbirds (10.5).

Regions

Based on the mean number of birds on routes run in

1966-68 and 1974-76, redwings showed significant in-

creases in the Northeast, Boreal Forest, Midwest, and
Lower Plains regions (Table 3). The annual rate of

change indicated significant increases in these same
four regions as well as in the Southeast, Upper Plains,

and Northwest regions. The only significant decrease

occurred in the Appalachia Region. Overall, the North-

east, Midwest, and Lower Plains regions, which are

connected through the eastern Great Lakes and Mis-

sissippi River Valley, showed the greatest significant

increases for redwings.

For grackles, the paired route data for 1966-68 and

1974-76 indicated significant increases in the Boreal

Forest, Midwest, Lower Plains, and Upper Plains. A
significant annual rate of change was positive in the

Southeast, Midwest, and Lower Plains (Table 3). Sig-

nificant declines were recorded in the adjacent North-

east and Appalachia regions. Thus, with the exception

of the Northeast-Appalachia region, grackles appear

to have increased significantly throughout most of

their range in the past 11 years, especially in the

Midwest and Lower Plains regions.

Cowbirds had significant increases in the Lower
Plains and Upper Plains regions based on the paired-

route data for 1966-68 and 1974-76 (Table 3) and in the

Southeast, Boreal Forest, Upper Plains, and North-

west based on the annual rate of change data. The
Appalachia and Midwest regions indicated significant

decreases.



Fig. 6. Breeding season distribution for starlings, 1966-76. Heavy dashed line indicates northern limit of coverage of Survey;

light dashed line represents approximate northern limit of breeding range (Godfrey 1966).

Table 2. Substrata in the United States and Canada ranking highest in mean number of birds per Breeding Bird Survey route.

1966-76, for red-winged blackbirds, common grackles, brown-headed cowbirds and starlings. A substratum had to contain a

minimum of four routes to be included. The values for all substrata can be found in Appendix 2.





Fig. 7. Strata indicating a significant {P £ 0.05) annual rate of change for red-winged blackbirds. 1966-76, based on data from

Table 4.

The paired-route data for 1966-68 and 1974-76 indi-

cated that significant increases for starlings have oc-

curred in the Lower Plains, Upper Plains, and espec-

ially Southwest regions (Table 3). The number of star-

lings per route had more than doubled from 1968 to

1974-76 in the Southwest region. The annual rate of

change was significantly positive in the Midwest,

Upper Plains, and Northwest and significantly nega-

tive in the Appalachia region.

The Appalachia region was the only region in which

both the paired comparison values for 1966-68:1974-76

and the annual rates of change values were negative

for all four species. In fact, the Appalachia Region had

8 of the 21 negative signs for these measures of popula-

tion trends in the nine regions during 1966-76. Con-

versely, the Lower Plains region had all positive signs

for these measures of population trends for all four

species, and the paired-comparison data indicated sig-

nificant increases for all four species.

Strata

Analysis at the stratum level provides a more de-

tailed view of population trends than at the regional

level, indicating key areas of change within the

regions. Table 4 lists for redwings, grackles, cowbirds,

and starlings those strata within each region with sig-

nificant annual rates of change in number of birds per

route for 1966-76 and significant differences in mean

number of birds per route for routes run in both 1966-

68 and 1974-76. This same information is presented

graphically in Figs. 7 and 8 for redwings, Figs. 9 and

10 for grackles, Figs. 11 and 12 for cowbirds, and

Figs. 13 and 14 for starlings. Table 5 presents the

number of strata having significant population

changes, 1966-76 for each species.

Redwings exhibited by far their greatest increase in

Stratum 18 (St. Lawrence Valley and southeastern On-

tario) where the annual rate of change (1966-76) of 15.8
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Table 4. Strata indicating significant (P < 0.05) annual rate of change (slope) in number of birds per Breeding Bird

Survey route (1966-76) or a significant difference in mean number of birds per route for routes run at least once in

1966-68 and 1974-76 for red-winged blackbirds (RW), common grackles (GR), brown-headed cowbirds (CB), and

starlings (ST). Slopes with less than 20 dfand paired-route comparisons with less than five routes are excluded.

Region
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Table 4. (continued)

Region Stratum Species

Mean
birds/

route

Paired route comparison

1974-76 minus 1966-68

Slope

(1966-76) Difference

Percent

change

Midwest

Lower Plains

Upper Plains

Southwest

Northwest

20

6

7

19

33

34

35

53

32

36

37

38

39

40

81

82

83

84

88

92

62

67

85

89

93

RW
GR
ST
ST
GR
ST
RW
GR
CB
RW
GR
ST
CB
RW
GR
CB
ST
RW
CB
RW
GR
CB
ST
CB
CB
ST
RW
GR
CB
ST
GR
CB
GR
CB
ST
RW
CB
RW
ST
RW
CB
ST
CB
ST
GR
CB
ST
RW
CB
ST
RW
ST
CB
RW

99.2

28.7

54.6

10.8

0.4

0.6

25.4

32.5

16.5

38.5

23.0

14.6

39.3

18.3

0.9

1.7

3.0

4.0

25.6

135.6

69.7

25.5

49.0

8.4

40.6

14.1

75.3

8.3

24.2

13.7

6.8

16.0

88.3

23.5

1.6

258.3

5.3

2.5

3.2

21.4

0.9

10.5

4.2

58.2

1.2

2.7

12.0

3.2

6.2

24.2

55.3

36.1

5.8

11.3

2.37(280)*

2.35(280)*

3.07(280)*

0.79(220)*

0.25(102)#

0.18(102)#

1.04(188)*

0.62(188)*

1.97(393)*

1.35(393)*

1.86 ( 45)*

0.13 ( 45)*

0.15 ( 45)#

0.53 ( 45)#

0.41 (104)*

1.19(104)*

3.14(350)*

-2.38(350)*

0.99(350)*

1.54(350)#

-0.41 (127)#

1.06(177)#

1.37(177)#

1.24(137)*

2.01(137)*

1.70(137)*

0.89 (240)*

1.66(159)*

0.22(112)*

-38.36 ( 61)#

-1.43 ( 61)#

0.29 ( 44)*

0.691 44)*

2.17(104)*

0.50(220)*

0.131

0.29 (

1.471

0.60(

36)#

36)#

36)#

66)*

5.59 ( 66)#

6.36 ( 68)#

5.49 ( 68)#

0.51(125)#

1.17(191)*

13.3(28)*

11.1 ( 8)#

6.8(43)#

13.9 (43)#

-51.7 ( 8)*

19.0 ( 8)*

3.0 ( 8)*

3.8(27)#

4.8(27)#

36.4(18)*

11.9 (18)#

13.0(10)*

1.4 ( 9)#

-5.2 ( 9)*

48.7 ( 7)#

2.2 ( 5)#

2.7 ( 9)*

86.9

12.5 (20)#
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Fig. 8. Strata indicating a significant [P s 0.05) difference in mean number of red-winged blackbirds per route for routes run in

1966-68 compared to 1974-76, based on data from Table 4.

was almost twice that for any other stratum. The abso-

lute change in mean birds per route (98.4) from 1966-68

to 1974-76 also was almost twice that of any other

stratum. Adjacent Strata 16, 17, and 20 also had sig-

nificant annual rates of change, indicating a consistent

pattern of population increase in redwings from the St.

Lawrence Valley of Quebec through the southern

Great Lakes into Minnesota (Fig. 7). Six strata

showed significant declines in annual rates of change,

the greatest occurring in southwestern Arizona

(Stratum 82). Two strata showed significant declines

in paired-route comparisons (1966-68:1974-76); the

greatest was in the Upper Plains area of the United

States and Canada (Stratum 38).

Grackles showed significant increases from 1966 to

1 976 in 1 strata on the basis of annual rates of change

and 8 strata on the basis of paired-route comparisons

(1966-68:1974-76). The greatest increases occurred in

Strata 11 (Southeast Piedmont), 40 (Dakotas-Minne-

sota boundary), and the adjacent Strata 19 and 33

(Central Lower Plains). The only strata indicating sig-

nificant declining populations were 32 (Iowa), and 23,

10, and 12 in the Appalachia-Northeast regions

(Figs. 9, 10).

Cowbirds, on a stratum level, experienced a rather

complex pattern of population increase and decrease

from 1966 to 1976. The greatest increases occurred in

the Central Plains areas (Strata 32, 38, 34, 40) but sig-

nificant increases also occurred in strata from the

southeast and Gulf Coast to California. Significant de-

clines were most obvious in strata in the Appalachia,

Northeast, and Ohio Valley areas (Figs. 11, 12).

Starling populations showed significant increases

during 1966-76 in 17 strata on the basis of annual rate

of change and 5 strata on the basis of paired-route

comparisons (1966-68:1974-76). The major increases

occurred in California (Stratum 92) and the southern

Great Lakes (Strata 16, 20). The major declines sug-

gested were in the Adirondacks-New England area

(Strata 26, 27) and the central Appalachia area
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GRACKLES

ds/rte./vear)

Fig. 9. Strata indicating a significant {P s 0.05) annual rate of change for common grackles, 1966-76, based on data from Table 4.

^O

Fig. 10. Strata indicating a significant (P £ 0.05) difference in mean number of common grackles per route for routes run in 1966-

68 compared to 1974-76, based on data from Table 4.
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Fig. 11. Strata indicating a significant IP < 0.05) annual rate of change for brown-headed cowbirds, 1966-76, based on data from
Table 4.

(Stratum 13; Figs. 13, 14).

Substrata

Appendix 2 lists for redwings, grackles, cowbirds,

and starlings year-by-year population trends, annual

rate of change, paired-route comparisons (1966-

68:1974-76), and appropriate significance levels for

each substratum by State or Province. Tables 6-9 list

the 10 substrata showing the greatest positive and

negative annual rates of change that were significant

for these respective species. Figures 15-18 show all

substrata having significant annual rates of change,

1966-76, for these same respective species. These

figures and Appendix 2 point out areas of change not

depicted at the regional and stratum level of analysis

and provide the most detailed view of population

change now available.

Among redwings, the greatest increases occurred in

southern California, southeast Wisconsin, and upper

New York. A major area of consistent increase ap-

peared to be in the Mississippi Valley from Wisconsin

to Louisiana. Major decreases were recorded in Ari-

zona, southern New York, Pennsylvania, and Indiana

(Fig. 15).

Analysis at the substratum level for grackles indi-

cated a block of major increase in Ohio, as well as in

the Dakotas. Major declines occurred through the

Appalachia and Chesapeake Bay areas (Fig. 16).

Cowbirds increased the most in the central and

northern prairie States. All 10 substrata showing

greatest positive rates of change in Table 8 were

located from Saskatchewan to Oklahoma. The most
apparent cluster of substrata showing declines was in

the eastern and midwestern States from eastern New
York through Ohio to Wisconsin (Fig. 17).

Starlings showed substantial increases in the sub-

strata around the lower Great Lakes, particularly
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Fig. 12. Strata indicating a significant (P < 0.05) difference in mean number of brown-headed cowbirds per route for routes run in

1966-68 compared to 1974-76, based on data from Table 4.

Lake Michigan, in central California, and in the central

Kentucky area. Few major decreases were revealed;

the most significant by far were in western Virginia

and western Maryland (Fig. 18).

States and Provinces

The analyses of population change on a substratum

or stratum level should be the most meaningful and
sensitive ecologically because of the supposed simi-

larity of habitat and bird population densities

throughout the geographical unit. However, pop-

ulation changes at the State or Province level are of

interest to many people and particularly to agencies

that deal with bird-people conflicts within political

units. Thus, along with the analyses of population

trends for all substrata in each State and Province

summarized in Appendix 2, we also present the same
information for each State and Province. Table 10 lists

for redwings, grackles, cowbirds, and starlings all

States and Provinces showing significant annual rates

of change (1966-76) or significant differences in mean
birds per route for routes run in both 1966-68 and
1974-76. Table 5 summarizes the number of States and

Provinces with significant population changes for each

species.

California, Wisconsin, Missouri, and Illinois showed

the greatest increases during 1966-76 for redwings,

whereas Arizona, Ohio, Indiana, and Connecticut indi-

cated the greatest decreases. For grackles, Ohio,

Indiana, and Minnesota evidenced the greatest

increases, whereas Virginia, Maryland, and Iowa had

the greatest declines. Cowbirds increased most in

South Dakota, Iowa, Montana, and Minnesota and

declined most in Arizona, Connecticut, New Bruns-

wick, Virginia, and Ohio. Starlings showed their great-

est increases in British Columbia, Kentucky, Cali-

fornia, Rhode Island, and Manitoba. The only States

or Provinces indicating significant declines in star-

lings were Virginia, Quebec, Maine, Ontario, and Mis-

sissippi.

Illinois is the only State or Province for which we
have historical data of a quantitative nature on

blackbird and starling populations (Graber and Graber

1963). Redwing populations approximately doubled

from 1908 to 1958, whereas grackle and cowbird pop-

ulations showed slight declines. The population trends

for 1966-76 indicated similar trends are still occurring
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Fig. 13. Strata indicating a significant (P < 0.05) annual rate of change for starlings. 1966-76. based on data from Table 4.

(Appendix 2). The annual rate of change for redwings
was significantly positive on a Statewide basis. The
major increase occurred in Substratum 31 which
covers 71% of the State. Stable populations were indi-

cated for both grackles and cowbirds from 1966 to

1976. Starlings were not in the State in 1906-09; in

1957 they were the seventh most common species. No
significant increase in starlings occurred from 1966 to

1976.

Discussion

This report documents population trends for red-

wings, grackles, cowbirds, and starlings from 1966 to

1976 and will not attempt any analysis of why popula-

tion changes have occurred, although a few general

comments will be made. The main intent of the fol-

lowing discussion is to comment on various bird-

people conflicts in relation to population changes from

1966 to 1976.

The analyses of Breeding Bird Survey data have re-

vealed a rather complex pattern of population change

over North America for these four species. For the four

species combined, significant population increases at

the substratum, stratum, and State level outnumbered
declines by a factor of at least 2 to 1 (Table 5). Al-

though all species declined in at least some areas, there

has been a net increase on a continental scale of

redwing, cowbird, and starling populations. Grackles,

although not indicating a population increase on a con-

tinental level, have definitely increased in parts of the

Midwest and Lower and Upper Plains regions. These

population changes help explain some of the bird-

people conflicts we have today.

Winter Roosts in Southeastern United States

The increase in complaints concerning winter-

roosting populations of blackbirds and starlings in the

southeastern United States, particularly Tennessee
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STARLINGS
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Fig. 14. Strata indicating a significant (P £ 0.05) difference in mean number of starlings per route for routes run in 1966-68

compared to 1974-76, based on data from Table 4.

Table 5. Number of strata, substrata, and United States States and Canadian Provinces with significant (P < 0.05)

annual rates of change (slope) for 1966-76 and/or significant mean paired difference for routes run at least once in

1966-68 and 1974-76 for red-winged blackbirds, common grackles, brown-headed cowbirds, and starlings per

Breeding Bird Survey route.
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Table 6. The 10 substrata in the United States and Canada with greatest annual rates ofchange (1966-76) for mean
number of red-winged blackbirds per Breeding Bird Survey route.

Direction
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Table 8. The 10 substrata in the United States and Canada with greatest annual rates ofchange (196&76) for mean
number of brown-headed cowbirds per Breeding Bird Survey route.

Direction

of slope Rank Substrata 8 Slope df Mean birds/route

Increase

Decrease

1 C South Dakota (38)

2 SW Saskatchewan (38)

3 C Saskatchewan (37)

4 SW North Dakota (39)

5 NC Iowa (40)

6 N Montana (38)

7 E Oklahoma (19)

8 EC Alberta (37)

9 SW Minnesota (40)

10 W South Dakota (39)

1 W Oregon (93)

2 SW Wisconsin (17)

3 Long Is. New York (8)

4 C Michigan (20)

5 NE Ohio (24)

6 New Brunswick (28)

7 SE Michigan (16)

8 W Texas (81)

9 E New York (13)

10 NE West Virginia (24)

5.17*b

4.77*

3.24*

2.35*

2.29*

2.23*

2.04#

1.85*

1.79*

1.67*

-1.48*

-1.30*

-1.14*

-0.95*

-0.88#

-0.85*

-0.81*

-0.74#

-0.73*

-0.58*

26
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Fig. 15. Substrata indicating a significant (P

less than 20 df are excluded.

; 0.05) annual rate of change for red-winged blackbirds, 1966-76. Substrata with

and Kentucky in the early 1970's, has generated much
speculation on whether or not breeding populations of

these species have increased in recent years. Meanley
(1975) suggested that the increase in complaints has

mainly resulted from increased public awareness and
that the populations of blackbirds have remained rela-

tively stable. Monroe and Cronholm (1977) hypoth-

esized that the increase in problems related to roosts

in Tennessee and Kentucky was not related to breed-

ing population increases but to a series of mild winters

that permitted roosting populations to winter north of

traditional areas.

Although both of these factors may play a role in the

increasing conflicts, the Breeding Bird Survey data do
indicate that breeding populations of grackles, star-

lings, and possibly redwings that overwinter in the

Tennessee-Kentucky area have increased in the past

decade. Grackles and starlings are the dominant
species in upland roosts (Meanley 1965, 1976) and are

responsible for most of the recent conflicts (Dolbeer et

al. 1978).

Grackles increased significantly in the Midwest
region, particularly in Ohio (49%), Wisconsin (33%),

and Indiana (31%) (Tables 3, 10). Meanley (1976)

showed that of the 117 grackles banded in Ohio, Wis-

consin, and Indiana during the breeding season and re-

covered during the winter-roost period, 66% of the

recoveries occurred in Tennessee, Kentucky, Alabama,

and Mississippi.

Starlings have also increased significantly in the

Midwest region, particularly in Kentucky (41%),

northeastern Ohio (annual rate of increase = 5.18

birds per route), and central Michigan (annual rate of

increase = 4.82 birds per route) (Tables 3, 9, 10). Band
analyses by Monroe and Cronholm (1977) and Royall

(1977) indicated that 40-47% of the starlings wintering

in Tennessee and Kentucky are locally produced and

most of the remainder come from an area to the north

roughly corresponding to our Midwest region and the

western half of our Appalachia region.

Redwings from the Midwest region, which mainly

overwinter in the southeastern United States (Burtt

and Giltz 1977; Dolbeer 1978), have also shown an

overall significant increase of 14% (Table 3), although

significant declines have been registered in parts of

Ohio and Indiana. Cowbirds have not increased in the
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Fig. 16. Substrata indicating a significant (P

than 20 df are excluded.

; 0.051 annual rate of change for common grackles, 1966-76. Substrata with less

Midwest. They are normally a minor species in prob-

lem roost sites in the southeastern States.

Redwing Damage to Corn

Redwings have long been notorious for their propen-

sity for damaging maturing corn (e.g., Cardinell and

Hayne 1945). Although almost all corn-growing areas

in North America experience at least some blackbird

damage (Stone et al. 1972), the severity of the problem

appears to wax and wane for various localities.

In the past few years, corn growers in the St. Law-

rence Valley of Quebec have complained of increas-

ingly severe damage to corn by redwings. The legiti-

macy of these complaints has been substantiated by

detailed field studies (Martin 1977; Potvin et al. 1976)

indicating high levels of damage in some places. Our
analysis indicates that this area (Stratum 18) had the

highest yearly rate of increase (15.8 birds per route)

and greatest absolute change from 1966-68 to 1974-76

(98.4 birds per route) of any stratum (Table 4). Thus,

the increase in damage and farmers' complaints

appear to be directly related to increased population

levels of redwings as measured by the Breeding Bird

Survey.

There also have been increased complaints of black-

bird damage to maturing corn in Tennessee and Ken-

tucky in recent years, although the overall damage
level in these States appears to be low (Stickley et al.

1978). At least some of the increased attention to this

problem may be the result of the increases in the breed-

ing population of redwings in Tennessee and Kentucky

during 1966-76 (Table 10). The magnitude of pop-

ulation increases was not, however, nearly as great as

in Stratum 18 in Quebec.

Ohio, which has long suffered from redwing damage
to maturing corn (Giltz and Stockdale 1960), is the

only State where damage surveys have been conducted

in a consistent manner over a period of years. No rela-

tionship was apparent between Statewide estimates of
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Fig. 17. Substrata indicating a significant [P

less than 20 df are excluded.

; 0.05) annual rate of change for brown-headed cowbirds, 1966-76. Substrata with

corn loss from 1968 through 1976 and Statewide pop-

ulation indices of redwings for the same years (Fig. 19).

Population indices for redwings in Ohio indicate a

general decline since the early 1970's (Table 10;

Appendix 2). We cannot account for this lack of cor-

relation other than to suggest that in some situations

factors such as agricultural practices and environ-

mental changes may have as much or more influence

on damage levels than do bird population levels. Our
subjective impression, based on the number of farmer

complaints and the decreasing use of bird-damage

control chemicals to protect corn in Ohio (Cote and
Woronecki 1978), is that the severity of bird damage to

corn has declined in recent years.

Starlings in the Western United States

The starling was first observed in California in 1942

and the subsequent rapid increase of wintering popula-

tions has been documented through 1971 by analysis

of Christmas Bird Count data (DeHaven 1973). Our

analyses reveal that breeding populations have in-

creased dramatically in California from 1968 to 1976,

particularly in Stratum 92. For the entire State, the

mean number of starlings per route for the 22 routes

run in 1968 and again in 1974-76 increased 191% from

16 to 47 (Table 10). Starling populations have doubled

for the entire Southwest region (Table 3) over this

period.

Starling populations in the West have already

caused considerable conflict with agriculture, partic-

ularly grapes in California (Clore 1976; Crase et al.

1976). These conflicts are likely to intensify with in-

creasing numbers of starlings.

Another area with the potential for increased con-

flict is in Michigan (especially Stratum 20) where the

starling population has increased significantly in the

past decade (Tables 9, 10). Michigan is the major pro-

ducer of highbush blueberries and tart cherries, both

of which are commonly fed upon by the starling (Virgo

1971; Mott and Stone 1973; Stone 1973).
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Fig. 18. Substrata indicating a significant (P

are excluded.

Cowbird Parasitism

The cowbird population is much greater today in

Michigan and other areas of eastern United States and

Canada than before the clearing of timber in the 1800's

(De Vos 1964). This increase in cowbird population in

the pine barrens area of central Michigan over the last

century is thought by many biologists to be an

important factor in the decline of the Kirtland's

warbler (Dendroica kirtlandii) population to a precar-

ious level of about 400 birds (Walkinshaw and Faust

1974). Between 1972 and 1976 over 17,000 cowbirds

have been removed from the restricted nesting area of

the endangered Kirtland's warbler (D. A. Andrews,

personal communication) in a successful attempt to

reduce nest parasitism (Walkinshaw and Faust 1974).

Our data analyses indicate that the cowbird popula-

tion in the breeding range of Kirtland's warbler (Strat-

um 20 in Michigan) has remained stable or declined

from 1966 to 1976 and it has significantly declined

south of this area in southern Michigan (Stratum 16)

and in portions of Ohio, Indiana, and Wisconsin. Thus,

: 0.05) annual rate of change for starlings. 1966-76. Substrata with less than 20 df

unlike the starling in the western United States, the

cowbird population in the Great Lakes region ap-

parently has stabilized or even slightly declined after

an earlier period of expansion. A program of cowbird

removal in the breeding range of Kirtland's warbler

may have to continue to keep nest parasitism at low

rates; however, the cowbird population trends indicate

that at least the Kirtland's warbler population is not

being subjected to the increasing pressure of an ex-

panding cowbird population.

An example of an area where an increasing cowbird

population may be influencing the abundance and even

survival of other avian species is in central Texas.

Cowbird numbers have increased significantly in

Stratum 53 from 1966 to 1976 (Appendix 2). This in-

crease has coincided with declines in black-capped

vireos (Vireo atricapilla) and golden-cheeked warblers

(Dendroica chrysoparia) in the same area, species often

heavily parasitized by cowbirds (Oberholser 1974).

Habitat changes have probably been the major influ-

ence in the decline of these two species; however, the

added influence of an increasing cowbird population

may be important.
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Table 10. States or Provinces indicating significant (P < 0.05) annual rate of change (slope) in number of birds per

Breeding Bird Survey route (1966-76) and/or a significant difference in mean number of birds per route for routes

run at least once in 1966-68 and 1974-76 for red-winged blackbirds (RW), common grackles (GR), brown-headed

cowbirds (CB), and starlings (ST). Slopes with less than 20 df and paired-route comparisons with less than five

routes are excluded.

Paired route comparison

1974-76 minus 1966-68

Province

or State Species

Mean
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Table 10. (continued)

Province

or State Species

Mean
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Appendix 1

An analysis of Breeding Bird Survey data for red-

wings in one substratum is included to clarify the

actual calculations performed and to illustrate some of

the problems involved in the analysis of Breeding Bird

Survey data. The substratum chosen, west-central

Ohio (Stratum 31), is not entirely representative in

that the number of survey routes and their coverage is

better than average. Also, the mean number of

redwings recorded per route is among the highest for

any substratum. The actual data, total redwings re-

corded each year on the 15 routes, are tabulated in

Table A-l. The calculated population index and sum-

mary statistics for this substratum can be found in

Appendix 2 (Ohio, Stratum 31).

The assumption was made that the bird populations

within the same geographic area, the substratum, are

in fact related to each other as they are likely in-

fluenced by common environmental, agricultural, or

land-use factors. Thus when survey results from all

routes of the substratum were combined, if a pattern

emerged as statistically significant, it served as a valid

index to change in the entire population in that area.

We therefore assumed simple random sampling rather

than stratified random sampling within each of the

substrata considered. Each substratum was then in

turn considered as a unit in a stratified sample of a

larger geographic area in order to examine stratum or

State changes. The substratum statistics were appro-

priately weighted by the proportion of the total land

area in each substratum. This method of analysis de-

parted from a stratified random sample within sub-

strata as used by Erskine (1978) and Robbins and

Erskine (1975) in that individual routes were not

weighted according to the portion or number of degree

blocks of longitude and latitude (from 0.5 to 2.5) each

route represents. This slightly different approach con-

tributes to differences in the exact numbers we report

and the outcome of other analyses done with the same

Breeding Bird Survey data.

The method for calculation of the yearly population

index values, 1966-76, was based on the percentage

change in the mean number of birds recorded for all

routes in the substratum run in consecutive years. The

percentage change was cumulated forward or back-

ward from year 1971 which was assigned an index of

100. For example, consider the change in the redwings

indexed in Ohio, Stratum 31, from 1973 to 1974. The

mean number of birds on those routes run both years

changed from 394.6 to 294.6, a difference of -100.0.

The percentage change was -100/394.6 = -25.3%. The

index value in 1973 was 98.2; thus in 1974 it would

become 98.2 + (98.2 X -0.253) = 73.3. We tested the

mean difference for the eight paired observations to

see if it differed significantly from zero using

t =
_d_ -100.0

54.4
1.84, n.s.

Additional statistical analysis was based on a re-

gression model to examine any linear trend in the num-

ber of birds observed from 1966 through 1976. The

variation in the mean number of birds recorded on dif-

ferent survey routes within a substratum was not con-

sidered relevant for the determination of change in

numbers with time. A change over 10 years from 500

to 400 birds recorded on a route was equivalent for an

index to a change from 200 to 100 birds over the same

period. Therefore, in the regression model each route

was allowed to have its own mean value or intercept.

The reduction in sum of squares due to the best single

slope (common slope) was tested against the remaining

variation. The resulting regression analysis and the

test to determine if the slope was significantly dif-

ferent from zero for Substratum 31 in Ohio are shown

in Table A-2.
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Table A-l. Number of red-winged blackbirds recorded for each route in Substratum 31

in Ohio, 1966-76. Summary statistics are presented in Appendix 2.
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Table A-2. Linear regression analysis of Breeding Bird Survey data to test

the hypothesis that the annual rate of change in birds/route

(slope) is not significantly different from zero for red-winged

blackbirds in Substratum 31, Ohio, 1966-76. degression model

allows each route within substratum to have separate intercept

but only a common slope.

Source of

variation
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Appendix 2

Population trends of red-winged blackbirds (RW), Canadian Provinces and their respective substrata,

common grackles (GR), brown-headed cowbirds (CB), (Probability level P sO.Ol = *; 0.01 <P <0.05 = #;

and starlings (ST), 1966-76 for the United States and 0.05 <P <0.10 = +.)
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As the Nation's principal conservation agency, the Department of the
Interi or has responsibility fur most of our nationally owned public
lands and natural res >urces. This includes fostering the wisest use of
our land and water resources, protecting our fish and wildlife, preserv-
ing the environmental and cultural values of our national parks and
historical places, and providing for the enjoyment of life through out-
door recreation. The Department assesses our energy and mineral
resources and works to assure that their development is in the best
interests of all our people. The Department also has a major responsi-
bility for American Indian reservation communities and for people who
live in island territories under U.S. administration.
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